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Non-overlapping Random Dot Pattern Generation
Using Nonlinear Optimization

TakAsHI ImaMIcHI!'®  HiDETOSHI NUMATA!  TsuyvosHr IDk!

Abstract: In this paper we propose a new method to generate random dot patterns with no inter-dot overlap
for the light guide and diffuser films in liquid crystal displays (LCDs). Molecular-dynamics-based algorithms
have been proposed for this purpose and proven to generate dot patterns with good quality. The key tech-
nical challenge is how to remove inter-dot overlap. If dot patterns contain inter-dot overlap, it causes visible
roughness in the luminance distribution. In this paper, we propose a new overlap removal method of dots.
Our method penalizes the overlap of dots and minimizes the sum of the penalties by a nonlinear optimization
technique. Through computational experiments with real world data, we show that our optimization-based
method obtains dot patterns with comparable quality faster than a simulation-based method does.
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Fig. 1 Conventional structure of edge-lit backlight unit
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Fig. 2 Comparison of the results by our method and Idé et

al. [5] with* Tsuno” instance (Some dots move to empty

space depicted by an ellipse where the dot density is

Z€ero).
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Fig. 3 The outline of the proposed algorithm for non-
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overlapping randomly-distributed dot patterns. The
dot distribution is taken from the “LED” instance (see
Section 4).
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Fig. 4 Restricted region for each circle. The length of a dashed

arrow corresponds to the protrusion depth.
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Table 1 Number of dots in the initial dot patterns.
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Table 3 Number of colliding dot pairs (the distance between

them is less than 46um).
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Fig. 5 Magnified pictures of the results of “Chokka” instance
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Fig. 6 Magnified pictures of the results of “T'suno” instance
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